Paraoxonase 1 overexpression in mice and its effect on high-density lipoproteins.
Paraoxonase (PON1) is a high-density lipoprotein (HDL)-associated enzyme believed to protect against the early events of atherogenesis by its ability to hydrolyze oxidized phospholipids. A transgenic mouse overexpressing PON1 (mPON1) was developed to address the question of whether overexpression of PON1 is important in protecting HDL function during oxidative stress. Transgenic mice were obtained that have up to a 5-fold increase in mPON1 activity measured as arylesterase activity [52.7 +/- 17.3 U/ml versus 251.7 +/- 25.1 U/ml for wild-type (WT) and mPON1 high expressers, respectively]; this increase in mPON1 activity was reflected by a 5.3-fold increase in relative mass of the enzyme. Excess mPON1 was associated solely with HDL but did not alter HDL composition, size, or charge. Lecithin:cholesterol acyltransferase (LCAT) on HDL is a sensitive indicator of oxidative stress; exposure of plasmas from both WT and mPON1 overexpresser mice to 0.4 mM copper ions for 2 h showed a 30-40% protection of LCAT activity in mPON1 overexpressers compared to WT. Excess mPON1 also inhibited lipid hydroperoxide formation on HDL. These data strongly suggest that overexpression of mPON1 protects HDL integrity and function.